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|"x] in the demand filed with the International Preliminary Examining Authority on: 

09 April 1999 (09.04.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 
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made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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Applicants or agenf s file reference 
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IMPORTANT NOTIFICATION 


International application No. 
PCT/GB98/03073 


International filing date (day/month/year) Priority date (day/month/year) 
12/10/1998 10/10/1997 


Applicant 

VIRULITE LIMITED etal. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agents file reference 
LPB/P15367WO 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/GB98/03073 


International filing date (day/month/year) 
12/10/1998 


Priority date (day/month/year) 
10/10/1997 


International Patent Classification (IPC) or national classification and IPC 
A61N5/06 


Applicant 

VIRULITE LIMITED et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 7 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



II 


□ 


Priority 


III 


IS 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 




Certain defects in the international application 


VIII 




Certain observations on the international application 



Date of submission of the demand 
09/04/1999 


Date of completion of this report 

2 1. 01, 00 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
/jm) D-80298 Munich 
Z# Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer v^S5«^S>v 

(i S % 

Schoeffmann, H W Jg7' i/ 

Telephone No. +49 89 2399 2625 ^-£2°^ 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB98/03073 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 ,3-5,8-21 as originally filed 

2,6,7 as received on 



1 6/09/1 999 with letter of 



09/09/1999 



Claims, No.: 

1-30 



as received on 



1 6/09/1 999 with letter of 



09/09/1999 



Drawings, sheets: 

1 /9-9/9 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



111. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 



□ the entire international application. 
JS claims Nos. 27-30. 
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because: 



IS the said international application, or the said claims Nos. 27-30 relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 






No: 


Claims 


1 


Inventive step (IS) 


Yes: 


Claims 


in combination 




No: 


Claims 


2,3,5-23 


Industrial applicability (IA) 


Yes: 


Claims 


1-26 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



ad III: 

1. For the assessment of present claims 27-30 on the question whether it is 

industrially applicable, no unified criteria exist in the PCT. The I PEA therefore is 
not required to carry out an examination on these claims (Cf. Rule 67.1(iv) PCT). 

The patentability may be dependent upon the formulation of the claim. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to methods of treatment of the human or animal body by surgery or 
therapy and diagnostic methods practised on the human or animal body. 

The above claims pertain to a method of treatment by irradiation of a patient 
with infrared light. Such methods might not be regarded as an invention 
susceptible of industrial application. 



ad V: 

1 . Reference is made to the following documents: 

D1... US-A-5 445 146 
D2... US-A-5 259 380 
D3....EP-A-0 416 150 (copy enclosed) 

2. Document D3 discloses an electromagnetic therapy system comprising 

- means (fig.1, (2)) for emitting divergent electromagnetic radiation between 980 
and 1500 nm (cf. abstract) and being capable of producing, at the site being 
treated, a radiation intensity of at least 50uW/cm 2 and up to 2W/cm 2 (cf. page 1, 
lines 3-6). 

The distance between focussing lens and diode is adjustable such that focus is 
placed within the housing (cf. page 4, lines 32-35). In that case only divergent 
radiation is emitted. 

Moreover, it is evident that even when the focus lies within the aperture that, 
depending on distance from the aperture, any of the claimed radiation intensities 
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may be produced at the site being treated. 

Therefore, the subject-matter of claim 1 thus lacks novelty so that the requirement 
of Art.33(2) PCT is not met. 

3. The features as defined in the dependent claims 2,3,5,6-23 appear conventional 
in the context. Since they have been applied before substantially for the same 
purpose, their inclusion in a device as known from D3 is considered obvious for 
the one skilled in the art. No combination of claims thus provides for inventive 
subject-matter (Art.33(3) PCT): 

claim 2: 600-1 100 nm have been disclosed in D3 so that there is an overlap 
with the claimed range of 980-1300; see also D1, col. 3, lines 45-60; 

claim 3: 1064nm as of a Nd:YAG laser (cf. D1) is about 1072 nm; 

claim 5: a half divergence angle in the range between 17 and 45 degrees is 
obvious and will be selected according to circumstances once it is known to 
provide divergent radiation; see also D3, fig.1; 

claims 6-15,20: continuous or pulsed radiation, see D1, col.3, lines 57-60 
and col. 4, lines 2-5; or D3, page 4, lines 45-50; 

claims 16,17: means for reducing ambient light, see D2, fig.2, LEDs mounted 
on a sphere which, when pressed against the patient's skin, will prevent stray light 
from impinging on the site of treatment; also D3, fig.1 ; 

claim 18: means for fixing the intensity within a predetermined range, see 
D1, col. 4, lines. 47-54 and lines 55-66; 

claim 19: a display for indicating operation of diodes emitting invisible light 
appears compulsory in order to make clear to the user that the device is 
operating; 

claims 21,22: LEDs, see D2, fig.2, (12); 

claim 23: glass fiber for delivery of the radiation, see D1, col. 4, lines 14-17; 

4 The features as defined by a combination of claims 1 , 4, 24 and 25 or 1 ,4 and 26 
do not appear to be known from the cited prior art so that they might be 
considered to meet the requirements of Art.33(2)-(4) PCT, in particular, in that no 
prior art renders obvious the use of 1268 nm for electromagnetic therapy. Before 
however the inventive step of these claims can be acknowledged in general, 
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national patent offices might require comparative tests which give evidence of the 
effectiveness of the radiation. Such tests need to be carried out by an 
independent and generally acknowledged authority. 

ad VII: 

1. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

2. Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) 
PCT t which in the present case would be appropriate, with those features known 
in combination from the prior art (see document D3 and item V.2. above) being 
placed in a preamble (Rule 6.3(b)(i) PCT) and with the remaining features being 
included in a characterising part (Rule 6.3(b)(ii) PCT). 



ad VIII: 

1 . The application fails to indicate an example of a gas discharge light source 
generating 1072 or 1268 nm, as required by Rule 5.1 a) v) PCT. 
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PC 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



Foi ieceiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) LPB/P1 5367WO 



Box No. I TITLE OF INVENTION 
Electromagnetic Radiation Therapy 



Box No. H APPLICANT 



Name and address : (Family name fallowed by given name; for a legal entity, fall official designation. 
The address must include postal code and name o f country. The country of the address indicated in mis 
Box is the applicant's State (Le. country) of residence if no State of residence is indicated below.) 

Virulrte Limited 
PO Box 210 
Darlington 
DL3 9GZ 
England 



State (i.e. country) of nationality: 



GB 



[ | This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (Le. country) of residence: 



GB 



This person is applicant 
for the purposes of: 



j - "! all designated 



States 



fgn all designated States except 
1J» I the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Box No. EH FURTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: ( Family name followed by given name; for a legal entity, fall official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicants State (Le country) of residence if no State of residence is indicated below.) 

DOUGAL, Gordon Rex Paterson 

Hartlepool General Hospital 

Holdforth Road 

Hartlepool 

TS24 9AH 

ENGLAND 



This person is: 

| | applicant only 

{XI applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below ) 



State (Le. country) of nationality: 



ZA 



State (Le. country) of residence: 



GB 



This person is applicant 
for the purposes of: 



□ all designated I I all designated States except fg] the United States I 1 the States indicated in 
States L_l the United States of America ifLl of America only I I the Supplemental Box 



1 | Further applicants and/or (further) inventors are indicated on a continuation sheet 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



|X1 agent | | common representative 



Name and address: (Fonty name fallowed by given name; for a legal entity, fall official designation. 
The address must include postal code and name of country.) 

HARRISON GODDARD FOOTE 

Patent and Trade Mark Attorneys 

Belmont House 

20 Wood Lane 

Leeds LS6 2AE 

ENGLAND 



Telephone No. 
+44 113 225 8350 



Facsimile No. 
+44 113 230 4702 



Teleprinter No. 



□ Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to 
indicate a special address to which correspondence should be sent. ' 
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Box No.V 



DESIGNATIONW5TATES 



Sheet No. 2. 



The following designations are hereby made under Rule 4.9(a)(mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

AP ARIPO Patent: GH Ghana, GMGambia, KE Kenya. LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 
Eurasian Patent: 



m 
m 



EA 



AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

El EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, DEDermany, DK Denmark, 
ES Spain, FT Finland, FR France,GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, 
NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

H OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cdte d*Ivoire, CM Cameroon, 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the VCT(if other kind of protection or treatment desired specify 
on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



EI 
0 

m 
a 

IB 

m 
a 

El 
El 
El 
El 
El 
El 
El 
(2 
El 

a 

El 



El 
EI 
El 
El 
El 
El 
E 
EI 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

GH 



ID 
IL 
IS 
JP 
KE 
KG 
KP 



AL Albania 

AM Armenia 

AT Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 
Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic , 

Germany 

Denmark . 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HU Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



13 
H 
H 
El 



G9 
13 
B 
ES 
EB 

m 

H 
0 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 



TR 

TT 
UA 
UG 
US 

UZ 
VN 
YU 



Turkey 

Trinidad and Tobago . . . 

Ukraine 

Uganda 

United States of America . 



Uzbekistan 
Viet Nam . 
Yugoslavia 
EI ZW Zimbabwe . 



H 
E 
El 
El 



KR 
KZ 
LC 
LK 
LR 
LS 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 



Check-boxes reserved for designating States (for the pi 
" ' patent) wh" ' L ' 
this sheet: 



a national patent) which have become party to the 
issuance of f " 



ises of 
after 



□ 
□ 
□ 



In addition to the designations made above,the applicant also makes under Rule 4.9(b) all designations which would be permitted 

under the PCT except the designation(s) of T 

The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed 
before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the payment of the designation and confirmation 
fees. Confirmation must reach the receiving Office within the 15-month time limit.) 



Form PCT/RO/lOt (second sheet) (January 1998) 



See Notes to the request form 



Box No. VI PRIORITY CL 



Sheet No. 



The priority of the following earlier application(s) is hereby claimed: 



Further priority claims aj9!ffdicated in the Supplemental Box | ] 



Country 

fin which, or for which, the 
application was filed) 



Filing Date 
(day/month/year) 



Application No. 



Office of filing 
(only for regional or 
international application) 



item(l) 
GB 



item (2) 
GB 



31 DEC 1997 



9727441.9 



10 OCT 1997 



9721506.5 



item (3) 



Mark the following check-box if the certified copy of the earlier application is to he issued by the Office which for the purposes of the present international 
application is the receiving Office (a fee may be required): 



EThe receiving Office is hereby requested to prepare and transmit to the International 
Bureau a certified copy of the earlier application(s) identified above as item(s) : 



Box No. YD INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more International Searching Authorities 

are competent to carry out the international search, indicate the Authority chosen; the two-letter code may be used): ISA L 



Earlier search Fill in where a search ( international international-type or other) by the International Searching Authority has already been carried 
out or requested and the Authority is now requested to base the international search, to the extent possible, on the results of that earlier search. Identify 
such search or request either by reference to the relevant application (or the translation thereof) or by reference to the search request: 
Country (or regional Office): Date (day/month/year): Number 



Box No. VHI CHECK LIST 



This international application contains 
the following number of sheets: 



1. request 


3 


sheets 


2. description 


21 


sheets 


3. claims 


4 


sheets 


4. abstract 


1 


sheets 


5. drawings 


11 


sheets 


Total : 


40 


sheets 



This international application is accompanied by the item(s) marked below 

5 



1. r~ I separate signed 
I — I power of attorney 

2 I — I °f general 

I 1 power of attorney 

3 | — I statementexplaining 
I I lack of signature 

a r~ I priority documents) 

H * | | identified in Box No. VI 

. asitemfs): 



| | fee calculation sheet 

g I I separate indications concerning 

I I deposited microorganisms 

7 | | nucleotide and/or amino acid 

I I sequence listing (diskette) 

8 - ( | other (specify): 

Form 23/77 (x2) 



Figure No. 



of the drawings (if any) should accompany the abstract when it is published. 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



Harrison Goddard Foote 



I. 


Date of actual receipt of the purported 
international application: 


For rece 




2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






| | received: 


4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 






| | not received: 


5. 


International Searching Authority A / 
specified by the applicant: lo A / 




6. Transmittal of search copy delayed 
l—J until search fee is paid 





Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 
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TENT COOPERATION TREAT^ 

PCT ' 



INTERNATIONAL SEARCH REPORT 



(PCT Article 18 and Rules 43 and 44) 


Applicant's or agent's file reference 

LPB/P15367W0 


POR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/GB 98/03073 


12/10/1998 


10/10/1997 


Applicant 






VIRULITE LIMITED et al . 







This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 


This International Search Report consists of a total of 3 sheets. 




|X| It is also accompanied by a copy of each priorart document cited in this report. 


1. 


pyl Certain claims were found unsearchable (see Box 1). 


2. 


| | Unity of invention is lacking(see Box II). 


3. 


| | The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 




□ 


filed with the international application. 




□ 


furnished by the applicant separately from the international application, 

| | but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 




□ 


Transcribed by this Authority 


4. 


With regard to the title, [)[] 


the text is approved as submitted by the applicant 




□ 


the text has been established by this Authority to read as follows: 


5. 


With regard to the abstract, 








the text is approved as submitted by the applicant 




□ 


the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 


6. 


The figure of the drawings to be 


published with the abstract is: 




Figure No. 1 Q 


as suggested by the applicant. None of the figures. 






because the applicant failed to suggest a figure. 




□ 


because this figure better characterizes the invention. 
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^I nternational application No. 

INTERNAT^L SEARCH REPORT IPpCT/GB 98/03073 

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
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with the herpes virus by treatment with light of the wavelength 660nm, as described 
in US 5500009. However, the present inventor was unable to achieve a significant 
clinical outcome or benefit at that wavelength. 

5 Additionally, it is known from the prior art to use a laser to produce coherent 
radiation and to focus it on the area to be treated. Nd YAG laser treatment at a 
fundamental wavelength of 1 064 nm is associated with decreased pain, scarring and 
improved healing (US 5445146). Additionally it has been reported that diodes 
emitting light at the red wavelength, 940 ±25 nm can be used to treat a range of 
10 essentially musculoskeletal ailments (US 5259380). However there is no indication 
that light of a wavelength above this would be of any therapeutic use. 

It has now been surprisingly established that low intensity electromagnetic radiation 
of small bandwidth is effective in the treatment of infectious diseases, inflammatory- 
1 5 type diseases and other conditions, including the alleviation of pain. It is postulated 
that the way in which the electromagnetic radiation effects its action is by way of 
energy transmission through cellular components/organelles. 

A water molecule that has a range of electromagnetic radiation wavelengths passed 
20 through it will produce several transmission peaks. These transmission peaks are 
associated with the preferred therapeutic electromagnetic radiation wavelength range 
of the invention and thus implies a role for the water molecule in the general 
mechanism of action. 

25 Statements of the Invention 

According to the present invention there is provided an electromagnetic radiation 
therapy system comprising means for emitting divergent electromagnetic radiation 
between 950 and 1500 nm and being capable of producing, at the site being treated, a 
30 radiation intensity of at least 50 \i Watts/cm 2 . 
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In the case where the system is to be used in such a way that radiation will be caused 
to enter the eye, it is preferred that the power intensity does not exceed 100 
mWatts/cm 2 . Otherwise, the power intensity may be higher and can suitably be 
delivered in pulsed form, thereby obtaining several watts of momentary power 
output, allowing good penetration of tissue and substantial systemic effect. 

The radiation producing means are preferably solid state light emitting devices, more 
preferably solid state light emitting diodes or gas discharge devices. The radiation 
from such devices can be electrically operated or the radiation can be delivered to an 
applicator via a fibre-optic delivery system. 

Preferably, the radiation emitter includes a PN junction arranged to emit radiation 
with a wavelength centring at or about 1072nm or at or about 1268 nm. A single 
light diode assembly may include a plurality of orientated junctions. 

Infrared emitting diodes may be arranged not only to emit radiation at a specific 
frequency but also to emit a high intensity divergent beam. 

A gas discharge device may include a mixture of gases which will give an output at 
the desired wavelength, for instance, 1 072 nm. 

Another preferred radiation producing means is a laser diode device, an example 
being a laser diode emitting light at a frequency of 1064.nm. Such a light emitting 
means is of low power intensity having a divergent beam and not giving rise to 
thermal damage. It may be used to treat many conditions, including pain relief. 

The present invention also provides the use of divergent electromagnetic radiation 
having a wavelength of between 950 and 1500 nm and an intensity of at least 
50)x Watts/cm 2 to treat an area of biological tissue of a living human or animal 
subject. 
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Preferably the electromagnetic radiation as produced by the system of the invention 
provides for treating conditions such as, without limitation, herpetic infections, 
bacterial and/or viral infections of the skin or upper respiratory tract, ophthalmic 
5 conditions such as "dry eye syndrome", caustic injuries, musculoskeletal conditions, 
inflammatory conditions such as rheumatoid arthritis and malignancies, reduction of 
scarring, promotion of wound healing, sports performance and providing acute and 
chronic pain relief. 

10 The use of restricted bandwidth radiation can enhance the immune system as a result 
of which the body is able to combat infections, such as the herpes virus. 

Although reference has been made to infections caused by the herpes virus, the 
present invention is not limited to such infections. It is applicable to other infections 
1 5 caused by all viruses including HIV, common cold and influenza viruses. 

The present invention also provides a method of treating an area of biological tissue 
of a living human or animal subject comprising applying to said area divergent 
electromagnetic radiation having a wavelength of between 950 and 1500 nm at an 
20 intensity of at least 50|i Watts/cm 2 . 

Preferably, the area to be treated is irradiated so that the affected tissue receives at 
least 50-500 |j. Watts/cm 2 peak power of radiant energy, depending on the tissue to be 
treated. A factor here is the period of irradiation and, preferably, the period should 
25 be at least a specified minimum of 10-15 (^seconds at a repetition rate /frequency of 
450-800 Hz and preferably for at least 30 seconds duration. 

Brief Description of the Drawings 

30 Embodiments of the invention will now be described, by way of examples only, and 
with reference to the accompanying drawings, in which: - 

7 
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CLAIMS 



L An electromagnetic radiation therapy system comprising means for emitting 
divergent electromagnetic radiation between 950 nm and 1500 nm and being 
5 capable of producing, at the site being treated, a radiation intensity of at least 50 

p. Watts/cm 2 . 

2. An electromagnetic radiation therapy system according to either of Claims 1 or 2 
wherein the wavelength is in the range 980nm-1300nm. 

10 

3. An electromagnetic radiation therapy system according to any preceding claim 
wherein the wavelength is at, or about, 1 072nm. 

4. An electromagnetic radiation therapy system according to any preceding claim 
1 5 wherein the wavelength is at, or about, 1 268nm. 

5. An electromagnetic radiation therapy system according to any preceding claim 
wherein the half angle divergence of the electromagnetic radiation is in the range 

15° to 45°. 

20 

6. An electromagnetic radiation therapy system according to any preceding claim 
wherein the electromagnetic radiation is continuous or pulsed. 

7. An electromagnetic radiation therapy system according to any preceding claim 
25 wherein, in the instance of the electromagnetic radiation being continuous, the 

intensity is at least 50 Watts/cm 2 for treatment of eyes and mucous membranes 
and up to 2 Watts/cm 2 . 

8. . An electromagnetic radiation therapy system according to any preceding claim 
30 wherein, in the instance of the electromagnetic radiation being continuous, the 

intensity is at least 500 ja Watts/cm 2 for treatment of skin and up to 2 Watts/cm 2 . 

22 
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9. An electromagnetic radiation therapy system according to any of Claims 1-6, 
wherein in the instance of the electromagnetic radiation being pulsed, the 
intensity is at least 50 Watts/cm 2 peak power for treatment of eyes and mucous 
membranes and the average power is up to 2 Watts/cm 2 . 

5 

10. An electromagnetic radiation therapy system according to any of Claims 1-6, 
wherein in the instance of the electromagnetic radiation being pulsed, the 
intensity is at least 500 yi Watts/cm 2 peak power for treatment of skin and the 
average power is up to 2 Watts/cm 2 . 

10 

1 1 . An electromagnetic radiation therapy system according to any of Claims 1-6 or 9 
or 1 0 wherein the average power of the pulsed electromagnetic radiation intensity 
is in the region of 50- lOOja Watts/ cm 2 . 

15 12. An electromagnetic radiation therapy system according to any of Claims 1-7 or 9- 
1 1 wherein pulsed electromagnetic radiation is applied for periods of at least 10- 
1 5 (xseconds. 

13. An electromagnetic radiation therapy system according to any of Claims 1-7 or 9- 
20 12 wherein the pulsed electromagnetic radiation is applied at a 

frequency /repetition rate in the range 480-800 Hz. 

14. An electromagnetic radiation therapy system according to Claim 13 wherein the 
frequency/repetition rate is at, or about, 600 Hz. 

25 

15. An electromagnetic radiation therapy system according to any of Claims 1-7 or 9- 
14 wherein the pulsed electromagnetic radiation is applied to the affected area for 
at least 30 seconds and up to 15 minutes. 

30 16. An electromagnetic radiation therapy system according to any preceding claim 
wherein the electromagnetic radiation therapy system also includes means for 
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reducing the amount of ambient radiation which impinges on the site of 
treatment. 



17. An electromagnetic radiation therapy system according to Claim 16 wherein the 
5 means for excluding ambient radiation excludes radiation below 400-500 nm. 

18. An electromagnetic radiation therapy system according to any preceding claim 
further including means for fixing the intensity of the radiation within a pre- 
determined range. 

10 

19. An electromagnetic radiation therapy system according to any preceding claim 
wherein radiation output is monitored with a visible display indicating correct 
function of the device both for intensity and wavelength. 



15 20. An electromagnetic radiation therapy system according to any preceding claim 
further including further including means for controlling the duration of the 
application of the radiation. 

21. An electromagnetic radiation therapy system according to any preceding claim 
20 wherein the radiation producing means are solid state light emitting devices, 

22. An electromagnetic radiation therapy system according to Claim 21 wherein the 
solid state light emitting devices are solid state light emitting diodes or gas 
discharge devices or a laser diode device. 

25 

23. An electromagnetic radiation therapy system according to either Claim 21 or 22 
wherein radiation from such devices is electrically operated or delivered to an 
applicator via a fibre-optic delivery system. 
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24. An electromagnetic radiation therapy system according to any of Claims 21-23 
wherein the radiation emitter includes a PN junction arranged to emit radiation 
with a wavelength centring at, or about, 1072nm or at, or about, 1268 nm. 

5 25. An electromagnetic radiation therapy system according to Claims 24 wherein a 
single light diode assembly include a plurality of orientated junctions. 

26. An electromagnetic radiation therapy system according to Claims 22 wherein the 
gas discharge device may include a mixture of gases which will give an output at 

10 the desired wavelength, for instance, 1072 nm or 1268 nm. 

27. The use of divergent electromagnetic radiation having a wavelength of between 
950 and 1500 nm and an intensity of at least 50\i Watts/cm 2 to treat an area of 
biological tissue of a living human or animal subject. 

15 

28. The use according to Claim 27 for treating herpetic infections, bacterial and/or 
viral infections of the skin or upper respiratory tract, ophthalmic conditions such 
as "dry eye syndrome", caustic injuries, musculoskeletal conditions, 
inflammatory conditions such as rheumatoid arthritis and malignancies, reduction 

20 of scarring, promotion of wound healing, improving sports performance and 

providing acute and chronic pain relief. 

29. The use of according to Claim 27 for treating the immune system as a result of 
which a human or animal subject is able to combat infections, such as the herpes 

25 virus. 

30. A method of treating an area of biological tissue of a living human or animal 
subject comprising applying to said area divergent electromagnetic radiation 
having a wavelength of between 950 and 1500 nm at an intensity of at least 

30 50[xWatts/cm 2 . 
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ELECTROMAGNETIC RADIATION THERAPx 9/529210 

Field of the Invention 

s This — „ relates ,o an apparatus pacing, ana a method of therapy using 
^magnetic Ration for the — of diseases and for .he m~ - 
ent of organs or body tissues, including muscles. The mve„«on may be 
^ — : - *• - or —on of a vaHety of dise.es Ending 
lotions diseases and pathological processes induding those caused by vruses and 



10 bacteria. 
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20 



By way of example, the invention may be used in connection w,th leases * 
le heU virus which is Known to be responsible for a number of common atlments 
t ,!Z corneal dendritic ulcers, genital herpes, herpes labiaUs (co.d sores), herpes 

" ingles) and herpes stomatitis. These infections tend to be recurrent and are 

„o. cured by existing, medically accepted treatments. 

Background of the Invention 

Current medically accepted methods of .eating infections caused by the herpes virus 
^emotnerapeutic agents which are applied topicaHy, inieoted or tafcen oraU, 
indent can oft en dea, with the immediate infection but does no, prevent a 
recurrence of the infection at a later date after the treatment has ceased. 

It has been Known for sever*, decades that the use of light can give a positive 
„uc effect in the treatment of a wide spectrum of disease, U, the 960 . the 
1 of narrow waveiength light was investigated in ,„ — ^ 
1 found that Ugh, of wavelength greater than 4<0nm did not wo*, 
ligations were carried out with light having a wavelength of from 300 to 35^n 
n UV light) but i, was found tha, infection was exacerbated/promoted rather man 
0 Te,— inated. Some attempts have bee, made to treat individual a.ected 
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with the herpes virus by treatment ^ ^ of ^ . 
* OS 5500009. However, 0. present inventor ^ " "™ 

ciinica, outcome or benefit a, that wavelength. ""^ 8 

5 Additionally, it i s known from the brim- ™* ♦ 

fad ™ — — ■ of .064 ™, is associated JUL a ' 

<~ hea, lng (us 5445146 , AdditionalIy it z ztzz r : s r 

emming ligh, „ «„ e ^ „ 940 ± 25 nm „ 

»0 essentia,,, muscuIoskeleta| ,,„, ^ ^ » « - - • o f 

It has now been surprisingly established that low intensitv ,1 * 

„ t-rrrr =s==r: 

ype aiseases and other conditions, including the a llevJ a t;^ • 
th-t the way in which th, I ♦ altovudion of pam . R is postulated 

mechanism of action. * ^ m ° leCUle ta « 

25 Statements of the Invention 



According to the present invention there is p rovided „ 

.herapv svstem com p risir . g means fo , em " e T ma8 ' K,,C radi * i<>n 

between 950 and ,500 nm and being capable of n d ««— 
30 n,dia,ioni„,ensi^fa, teM 50 H wl:! 
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sk i„ or muscu.an.re or interna! organ of a human or animal subject. 

, * „f .he electromagnetic radiation is in the range 980nm- 
Preferably the wavelength of the electron, g 

UOOnn, A particularly preferred wave.e„gth is at, or about, 1072nm. yet ft 
particularly preferred wavelength is at, or about, 1268nm. 

Our studies have shown tha, the wavelength centred around .072 nm is particularly 
Our stud.es .^.^ ^ pam ^ in 

effective a. ,rea« g herp* an ^ ^ ^ ^ 

mating eye ^""^ mjury . It „ of note ma, these two 

effectivea.prov.d.ngpa.nreheffro P ^ ^ ^ 

purred wavelengths correspo - ^ ^ of action 

molecule light transro.ss.on profile and thus we D 
is related to water and possibly cell membranes. 



By divergent it mean, mat the electromagnetic radiation emined from the system o 
II Zion has a divergent half angle of a, least Preferably d.vergence of the 
Ltromagnetic radiation is in the range 1 to 45- half angled drvergen, 

20 Preferably the electromagnetic radiation is continuous or pulsed. 

Pr eferab,y when the electromagnetic radiation is continuous me intensity is at least 
"^for — ofeye.andmucousmemhranes.andmorepreferab.y, 

a „eas, 500 „ Watts/cm' fortreannen, of sfcin and up to 2 Watts/cm . 

25 Preferably when the electromagnetic radiation is pulsed the intensity is a, .east 50 
r reieraoiy mu cous membranes, and more 

Pea. Power or — of.es ^ ^ ^ ^ ^ ^ 

pref erab, is -J- 

30 >^ ~— 
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Peak power is 500 nWattsW and fa puIsed for . n 

Hz <hen the averse power , 30(i &r ' ° ~ « * fre q „e ncy of 600 

10 n,Wa Hs W are used on skin but I " '° * T « 

membranes. atts/cm ls used on mucous 

15 

Preferably when ,„e eiec.romagne.ic ra di a ,ion fa pulsed ,, h . 
>-< .0- 15 second, and more preferably „ '^J' ^ 

«- ™ g e 480-800 Hz more preferabiy st i„ IT freqUenCy/rePeUti ° n rate - 
about, 600 Hz, *° ^ncy/repetition rate fa at , or 

20 

of 3 minnles , however fa ^ J « *» ^ -» or eye fa in ^ 

~d accor^ to fc individuaIs ^ ^ ' 

"P to 1 0 minutes. P 311(1 ex P°sure could be 

30 It should be appreciated that the power source ^ u 
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have shown tha. approximate., 99% of the applied therapeutic amount oflight is lost 
across the skin surface during treatment. Thus the intensity of app.ie* radiation wd. 
have to be corrected for when carrying out a treatment. 

5 Our studies have shown tha, the firs, clinical effects can be detected following 30 
seconds of treatment for herpetic infections and tha. the majority of immedrate 
clinical effects are experienced foUowing 90 seconds of treatment. However certam 
.issues are more sensitive, for example .he mucous membranes are exposed to the 
dosing regimen for approximately 30 seconds and immediate clinical effects are 

10 noted after only 3 seconds of treatment. 

From the foregoing i. is understood tha, the electromagnetic radiation may be 
directed ,0 the targe, site ei,h=r continuously or in a switched (pulsed) manne. The 
main benefit of switching enables power conservation and faculties much htgher 
1 5 peak power output, thereby improving clinical response. 

Preferably, electromagnetic radiation therapy system a!so includes means for 
reducing .he amoun. of ambient radiation which impinges on ft. site of mfection. 
Tire presence of uhravio.e, light and violet .igh. as in sunlight exacerbates herpetic 
20 conditions and it is preferred to exclude wave.eng.hs below 400nm. More 
preferably, wavelengths below 500nm are excluded. 

Preferably .he system further includes means for fixing the intensity of fte radiation 
wimin a predetermined range. The radiation output may be monitored w.th a vrs,b.e 
25 display indicating correct taction of the device bo* for intensity and wavelength. 

Preferably ft. sys.em further inCudes means for con.ro.ling ft. duration o. : the 
apphcation of the radiation. Accordingly, the present invention is concerned w«h the 
Z of electromagnetic radiation having a wave.ength in the nmge from v 1S1 b,e . 
infra red and applied at a low intensity such that no thermal damage ,s caused to any 



30 

human or animal tissues 
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urnerwise, the power intensity may be hiah^r »^ 

5 delivered in pulsed fnrm n, u L 8 d 0311 Suitab, y be 

pUJsed form > hereby obtaining several watt* n e 
output, allowing good penetration off ! momentary Power 

g g penetration of tissue and substantial systemic effect. 

The radiation producing means are preferably solid ^ v u ■ 

« S0M _ Iighl emjttin ; diodes :rr :rr re 

. 0 from such devices CM be decMcally opera(ed or * ™ 

apphcator via a fibre-optic delivery system. ^ * 

20 A gas discharge device may include a mixture of gases which wil. ■ 

•he desired waveiength, for instance , I072 ^ «™ « «*- - 

Another preferred radiation producing means is a laser diode device an , 
b*ng a iaser diode emitting light at . f ^. " 

- n^eans is „f , ow power ^ ^ ^"^^ * 

-naldamage. It m .y beused „ _ _ J^^^- * 

The present invention also provides the use of diverse, ,1. , 

having a waveiengtt of ^ OJ0 ^ d ™ ^tromagnetic radiation 

30 SOuWattsW ,„ „ea, „ ^ of ^ ™ ^ ** " *— * * a. leas, 
subject bl ° ,08 ' Cal ° f 3 >— « or anima. 
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Preferably the electromagnetic radiation as produced by the system of the invention 
provides for treating conditions such as, without limitation, herpetic infections, 
bacterial and/or viral infections of the skin or upper respiratory tract, ophthalmic 
5 conditions such as "dry eye syndrome", caustic injuries, musculoskeletal conditions, 
inflammatory conditions such as rheumatoid arthritis and malignancies, reduction of 
scarring, promotion of wound healing, sports performance and providing acute and 
chronic pain relief. 

1 0 The use of restricted bandwidth radiation can enhance the immune system as a result 
of which the body is able to combat infections, such as the herpes virus. 

Although reference has been made to infections caused by the herpes virus, the 
present invention is not limited to such infections. It is applicable to other infections 
1 5 caused by all viruses including HIV, common cold and influenza viruses. 

The present invention also provides a method of treating an area of biological tissue 
of a living human or animal subject comprising applying to said area divergent 
electromagnetic radiation having a wavelength of between 950 and 1500 nm at an 
20 intensity of at least 50n-Watts/cm 2 . 

Preferably, the area to be treated is irradiated so that the affected tissue receives at 
least 50-500 ^Watts/cm 2 peak power of radiant energy, depending on the tissue to be 
treated. A factor here is the period of irradiation and, preferably, the period should 
25 be at least a specified minimum of 10-15 useconds at a repetition rate /frequency of 
450-800 Hz and preferably for at least 30 seconds duration. 

Brief Description of the Drawings 

30 Embodiments of the invention will now be described, by way of examples only, and 
with reference to the accompanying drawings, in which: - • 
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Figures 1 to 4 are a view with cover removed, side view, under view and front 
view respectively of a first embodiment in accordance with the present invention; 

Figures 5 to 7 are a front view, top view and under view of a second 
embodiment in accordance with the present invention; 
5 Figures 8 to 10 are a back view, top view and a side view of a third 

embodiment of the present invention; 

Figures 1 1 and 12 are a side view and a view from the right (as seen in Figure 
1 1 ) of a fourth embodiment in accordance with the present invention; and 

Figures 1 3 and 14 show further embodiments of the present invention. 

10 

Detailed Description of Preferred Embodiments 

Referring to Figures 1 to 4, a first embodiment in accordance with the present 
invention includes a hand held divergent narrow wavelength radiation source 4 with 

15 a built in timer and ambient radiation detector. A single wavelength is used at any 
one time, preferably in the infrared spectrum. However, the effective wavelengths, 
which may, be covered by such a device, extend from the visible spectrum to the 
infrared. In another embodiment of the invention, two wavelengths are used, one 
that is visible and the other that is invisible, particularly in the case where the optimal 

20 wavelength is in the infrared. 

Radiation source 4 includes an elongate, rectangular cross-section hollow body with 
one end 1 being transparent to light. The radiation source includes an array of light 
emitting diodes 2 mounted close to transparent end 1. Power is delivered to devices 
25 2 by means of batteries 3 located within the body 4. 

The radiation source is provided with two On/Off switches 5, which may be actuated 
to initiate the operation of the internal electronics. Both buttons 5 have to be pressed 
simultaneously in order to operate the device correctly, thereby preventing 
30 inadvertent use of the device. Close to the end opposite transparent end 1 is a utility 
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such as a bunch of keys. 

« is orovided with control electronics, which limit the time that 
The ra diat,on sources provided ^ ^ ^ 

5 Ute nation source - on ^ ^ m ^ event « te 

r — — — - - - - - 
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treated. 



„f thP nresent invention could be adapted to be portable 

and for use by fee so that durtog use an animal or 

operated devrces. Addton* y 3 ^ ^ ^.^ 

genital herpes around the scrotal sac and/or perns. 

3 B f ■ ff to Figures 5 to 7 of the accompanying drawings, a second embodiment in 
Referring to Figures to ... .. e form of a multi-panel narrow 

.eordance with me present — ,s n ^™ s _ ^ ^ ^ 

waV e,en 8 th radiation ^ ^ _ Me connecttd to a stand , by 

side by ide re,a— o— ^ ^ ^ ^ _ _ ^ 

stand either extends from the floor or is attached to a chair or bed. 
30 array of radiation emitting devices 4. 
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w,th *e earlier above de^riK^ « 

-*r the ambient radia , ion ^ ■ ~ ' hC of the radia(ion Md to 

Eradiation is exceeded ' deana,am,wl -"*= tIlr e shoIdvaIueofthe 

5 

Referring to Figures 8 to 1 0 of the A ■ 

- P-nt invention is in ^ * **°*»« - accordance ^ 

adjustable headgear. ^ ""^"M* Nation source with 

10 The radiation source is in „c i 

* ™- radiation pane, , can £ J ^ ~ * - ~n g notch 
Panels I . d,rec < ete «neal power to one or both of 

15 

The radiation panels 1 are held close to ^ ^ 

the eyes by adjustable control elements 2. 

The radiation source is provided with control , 

application of the photMS „ JjT ^ *' «"* « *• ^e of 

3 a, the end of the application pe^Tl 

■"onitor the am bi e M P " * W» *. control elecfronics 

exceeded. Pr ° V ' de ^ when the threshold level is 

Referring to Figures 1 1 and 12 of th. 

of I* present invention is in ,he 6nn ^ W ' ^ " *"* m ^ 
-rce for delivery of ph„, ons t0 m ori&e 77°' »■**» radiation 

-rce i„ cludes an e ,o„ ga ,e cylindrica| ~ «» «»* of the radiatl . on 

^pe is indicate. i„ Figures „ P 2 - « - a flange 4 whose 

hemispherical Radialion ^ * 1,5 «*- «d, elongate portion 2 is 

- - — 4 an, -his ^1 ZLlf 7 " " ^ 2 

— - - hurnan^a, body , ftr ^"J - ^photons ,0 any 

C ' the "W". anus, oro and 
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i tv The radiation source may be provided in different 
nasopharynx and buccal cavity. The radiatio 

Cont r ol electronics limit the time of irradiation and monitor the ambient radiation, as 
with the previously described embodiments of the invention. 



5 



c i •„ *u* treatment of the common cold and 
Figures 13 and 14 illustrate devices useful in the treatment 



acne. 



,o,d is caused by a viral infection of the upper respiratory tract. The 
10 The common cold * ^ ^ pharynx , sinuse s and nasa. 

viral particles are almost exclusive y 

passages. 

• rfiMion emitting apparatus, which delivers a narrow bandwidth 

15 radiation, which, is of a wave ,,,„ operate a therapeutic effect, 

penetrate the underlying tissue to sufficient extent to generate Or 

, • ■ Fin 14 is flexible and is placed against the patient's face whilst he 
The device m Fig 14 13 flexible Pane l 2 provides 

lying supine, .otch 1 provides an ^^^Z^ maxilla, sinuses 
20 treatment for the frontal 

and nose, and the intervening bridge 1 a provi 



nose. 



■ r rjr — — . 
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Panels in the Fiirnrp i 4 ^ 

* — - ,ee ::::::: tr 'r e face s ° - — ■ — - 

««— . 3 the cheek, No,ch 4 rests „„ £ ' " ° f "* ~ ~ 

breathe cotnfortabiy during * «* nose a.,„ wing ^ fc 

"rea adjacent to the m „ ut h. ' ' S USed to *« «* chin area and ^ 

" Sh0Uld be ■PPreciwed tha, two or more of .. . 

* co„ junction ^ one anMher ™ " ta - taaft - **-«->- 

herpetic stomatitis where „,„ P e .s m the treatment of p^^^ 

» - * « j t::? diaaon ,o - — - - 

radiation system. '° enSure deliver 0 f 

The app lication of radjation jn ^ 

""mediate (width, 6 minutes) ^ deS ° nbed •> <i» fe patient 
condtttons other than , hose caused " '* » Pain relief in 

•^^^-in^Lir^ " does nM aff - - 

Experimental Results 

30 Exam P'es of the invention will now w u 

Pabular condition, ref — *> *• trea^ent of 



12 




PCT/GB98/03073 



WO 99/19024 



seconds typicaUy 4 minute, The environment condition, must be such tha, the 

T„ e achieved either by switching the radiation off or desiring the dev.ee wt* a 

oniy once a day. One treatment may he a.i that is necessary however, m v.ew of * 
1 that this aiso enhances wound generation and the wound — v^ 
0 on,y iasts 24 hours, daiiy — ,s wouid improve dintca, response. Varto 
J eiengths were evaiuated using a doubie b.ind contro, triai, Zovirax betng gwen to 
Tlroi patient, The average time for patient to he treated with 660 run ra ration 
ZT s da^s. The average time for a patient to he treated with 10 72nm radrauon 

, a ™.nt However it was less than 12 hours if the 
was 3 days if lesion was already present. However 

15 patient only has a tingling sensation. 

u tfceir attack if they are treated within the tingling period using 
99 5% of patients abort their attacK n mey a 

L Lation. The cure rate of the patients reviving radiation treatinent was 
2 in that none had a recurrence of thei, coid sores at tire site treated. However 
20 20% of the aeyciovir treated group had recurrence a, the site of treatment. 

The number in the trial was 300. 

T fler study was conducted in a douhie hiind protocol companng radration 
JZ racUvi, The group receiving radiation therapy had coid sores *at 

wi ,hin 4.7 days. Statisticai anaiysis resuHed in a p va.ue of 0.027, whrch w 



statistically significant. 

Please refer to the table below for further details. 



30 
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Treatment 


Number of 
Patients 


Mean Time to 
Healing (days) 


Placebo radiation plus acyclovir 


14 


o.y 


Active radiation 


15 


4.7 


Active radiation plus placebo cream 


16 


6.7 


Acyclovir 


18 


8.5 


Red Light 


20 


7.5 



Genital herpes 

Again the applicator was required to follow the contours of the genitals and for a 
woman the cervix and posterior fornix was treated simultaneously with vagina and 
perineum. The treatment period is only 4 minutes. Due to the shape of the device, 
ambient radiation is excluded from the treatment area, and darkened room is not 

necessary. 



A total of eight patients have been treated, all of who have reported a shorter duration 
of their recurrent attacks of genital herpes. In addition, after one year of treatment, 
for each attack, all patients have been free from recurrence for the last 6 months,' 
whereas they typically had an attack per month. 

Shingles 

The radiation panel was applied to the area that is infected, for periods of 4 minutes. 
If the panel is applied to the actual skin surface and the panel is optically opaque it 
will occlude the ambient radiation from the area and hence allow treatment to 
proceed successfully. The only exception where a darkened room is essential is for 
the treatment of ophthalmic conditions when one cannot have the radiation-emitting 
surface close to the eye because of the generation of heat. The generation of heat in 
association with ophthalmic conditions is contraindicated. A helmet was used with 
an ambient radiation detector with alarm so that the radiation can be delivered to the 
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orbital region. Again the treatment period was 4 minutes. Generally ophthalmic 
conditions are treated on a daily basis. However, ophthalmic herpes can be treated 
once every three days to achieve a positive result. 

5 Four patients have been treated; all of who had significantly shortened healing 
periods and decreased incidence or recurrence. 

The common cold 

The patient was reclined on a bed, preferably in subdued lighting, but this is not 
10 essential. The device was placed against the skin ensuring that the frontal, ethmoidal 
and maxillary sinuses are covered. Another panel was placed again the neck, 
ensuring that the device goes as high as the angle of the jaw to enable treatment of 
the pharynx and larynx areas. The treatment cycle is at least 4 minutes. After that 
has been completed an oral device was used which is very similar to the vaginal 
15 applicator without the flange. The device was inserted into the patient's mouth. The 
treatment period was again for 4 minutes. This applicator has a disposable outer 
skin, which is changed with each patient. The applicator will treat the soft palate and 
the back of the oral pharynx and the top of the nasopharynx where the surface 
applicator would not achieve acceptable penetration levels. Using this protocol 
20 alleviation of the pain associated with pharyngitis was achieved immediately, i.e. 
within 90 seconds, and the symptoms associated with oral pharyngitis have been 
alleviated within six hours. 

Ten patients have been treated. Of note is that unrestricted light can be applied to the 
25 pharynx with immediate relief of symptoms, however for improved efficacy, light of 
the wavelength 1 072nm is required to be applied to the face and sinuses. We noted 
that in all cases the sore throat was improved immediately and symptoms of 
congestion and flu-like illness were alleviated in 4-6 hours. 
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Acne 

Using the same applicator adolescent acne can be treated by the simple addition of a 
chin extension. The treatment time is 4 minutes. Ambient light is important but not 
in as much as the applicator will have an opaque surface so therefore it will be sheer 
5 proximity to the skin reduce ambient light to the skin. Applications should initially 
be every two to three days and maintenance would be perhaps once a week. 

Twelve patients have successfully been treated with light of the light therapy system. 
Results indicate that if 950nm 5mm diodes were used there was a marked 
10 exacerbation of the disease process, however when using 950nm 8mm diodes there 
was a slight increase in inflammation but an overall improvement. The use of 
restricted radiation resulted in a rapid resolution of acne over 7 days. Daily treatment 
enhanced clinical results. Once a clinical result was achieved, the regimen was 
maintained for 1-2 treatments per week for a satisfactory outcome. 

15 

Musculoskeletal disorders 

Treatment of musculoskeletal disorders such as tennis elbow gout, muscle injuries 
and knee injuries. The application time again is only 4 minutes. The radiation is 
directed over the affected area and gentle pressure is applied. Once the treatment is 
20 complete the patient feels immediate pain relief and improved joint movement. 
Muscle stiffness is greatly improved. This is a distinct advantage in the treatment of 
gout since this can be an extremely painful condition. The treatment could be 
repeated after 24 hours. Generally speaking treating prior the 24 hours is not 
indicated, as there is no additional clinical benefit. 

25 

Post-operative wounds 

24 hours after an operation, a 4-minute treatment period reduces pain for 6-8 hours 
and this was repeated three to four times a day to enhance would healing. The 
treatment may be used on a daily basis with or without the pain for post-operative 
30 wounds. 
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Seven vo.un.eer, a„ of whom had minor surgery found decreased scar ,orma«on if 
th e area of surgica, ineision was treated daily for 10 days commencing on the day of 
surgery. Thus it is envisaged that the present invention has apphcauons m me 
treatment of keloids, bums and cosmetic surgery. 

Connective Tissue Diseases 

Z latoid arthritis is an example of mis group of conditions. The painfu. areas are 
led in a device which comprises one fixed panel in which the hands are piaced on 

1 a flexi pane, which is placed over the top of the hands applying gen„e pressure 
» aid additionai penetration of the sKin. The — time is 4 mtnutes . Am^ 
radiation does not appear to be a significant factor in the treatment of rheum totd 

2 is. Par, of the treatment protocol can also be in the treatment of thymus^ver 
alegional lymph nodes, which are a„ associated with antigen recognttro, Agam 

11, «im is 4 minutes. The thymus, .ymph nodes, liver and spicn may be 
„ r d nee a weeK, whereas me hands may be treateo initially once a we., 
Titer, during an acute exacerbation they can be treated dail, If -ted more 
,han once daily there appears ,o be no advantage. 

A small trial involving eigh, pa,ien,s in ,he Rheumatology Clinic resulted in the 
0 Lings ma, those receiving p,acebo radia,ion treatment fe,t more rehef man mo, 
patient receiving active 950nm radiation. However, when using rad,a„on m *e 
: Led wavelength according to the present invention, a,, ten pa en* , r^d 
elinical benefit compared to the piacebo treatment. In addiuon we 
tny mus and other aspects of the reticu,oendo,he,ia, system were «-« 
, 5 restricted radiation the patients experienced an overall cessauon of thetr armralg, 
and myalgia. 



TlTle tumour is treated togemer with treatment to the antigen recognition 
30 r:sIuchas,hymus,sp,een,,iverand, y mphnode, D ai,y who,e body t_ts 



may be carried out. 
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Bacterial Infections 

A number of diverse minor bacterial infections h»v u 

Patient, In all cases the infection hadT ^ fa 35 

3 co nside re d to be ^^"^1^ ^ " ^ *~ ^ - ~ 

ordinarily been prescribed an , k ^ ^ W ° Uld h -e 

en prescribed an oral antibiotic. In 70% of cases th~ • * ■ 
resolving 6 hours afW tr~**~ , 6 lnfectl <>n was 

*«■» diode neiTaiimiott source liv " p 7 ousi --^-- 

-a tion ono 72Moftepresentin :2 no ' 85 effecuve - * 

15 Sports Medicine 

bating al i musclc ^ ^ ^ ^ 

athlete can train by as much as 50V • L ^ "» 

muscie injury. ^ m ■* to » «° «™8 *. incidence of 

radiation and the corresponding other limb •«. W " h "'^ 

volunteers were a W e to L I '*™ r '" iia,i ° n - *" 3,1 «— *> 

«~ > .. r; zitr n - - - — 

Muscle injuries have been successMly treated in 35 patients "n, 
involved included rotor cuff sv„H, ^ P^'ogy 

f-i,is. The respo " ^ ^ Md 

o-piete relief air 1 "I **" * of cases to 

^uJZ ' OUre ' n ,here ^-— ly^ent^uiredunu, 
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Ophtha.nuc Conditions ^ ^ rf ^ 

Chronic ophthalmic pain was successfully alleviated p 
eleven patients treated. 

• u v mveraneriodof 6 weeks) which resulted in recurrent 

• • • • Mftr drv eve svndrome, reported significantly 
10 decreased eye irritation a of note was the experience that whilst 

alleviate symptoms. 

15 j o «f tv>^ eve were successfully treated in 

Episcleritis and other inf— y — ° ^ ^ ^ ^ 

20 3-4 days without the use of eye drops. 

■ • ™ ,„ the eve is considered unbeatable and almost always results in 

25 invention. 

■ f rabbit eyes were exposed to a supersaturated sohrtion of NaOH for 30 
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«i* <he radiation of the present invention All rabbi, 

&l.owi„ g , wice daily ^ ~ M ~ 4 «•* 

5 to t „e ^ chamber . * 11,6 rad,a, " >n ««W of the 

-pa. corneal damage. ,„ addition ^ ^ fa « 

compared to the conventionally treated eyes. 

Further experiments involving a „ 
' .on 8 er duration, 3 mini s ZZT ^ ^ >** 

Pa-e m ilky ^ „ ^ ^ - - ^ - gauged by 

The amma, were sacrificed following two weelcs „ f , * aa ° n " ,erapy - 

treated eyes remained opaque. ""■vennonally 

The ability ,o reduce scarring was investigated usim, < ■ . 

was scarred by a 4m m ^ m * ^ 5 ° f «** eyes. Brt eye 

-Pica, anaesthesia. One eye Js^d nC,S ' 0n — «— -der 

*~ -e with scarring reduced l^T"'^ ^ ^ « ' 
>«2» gave best si mila r results ^ —0 « 



JPain 

25 Radiation at 950 



30 



nation at 1 072 ZZT ^ °~ «° «» 

»usc,e pain caused by muscle injury * ""^ d "P 



Pain was gauged in patients by subjective 



assessment. 
20 
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Thus it will be appreciated that the radiation therapy system of the present invention 
has wide application in treating a variety of different diseases and conditions. The 
radiation therapy system effects on a patient are rapidly felt and since the system is 
non-invasive it presents a less stressful/traumatic therapy to the patient. Moreover, 
5 the system could be used to treat a wide variety of patients quickly thus reducing the 
financial burden to the health service. 
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1. An electromagnetic radiation therapy system comprising means for emitting 
divergent electromagnetic radiation between 980 nm and 1500 nm and being 
capable of producing, at the site being treated, a radiation intensity of at least 50 
uWatts/cm 2 and up to 2 Watts/cm 2 . 

I. An electromagnetic radiation therapy system according to either of Claims 1 or 2 
wherein the wavelength is in the range 980nm- 1 3 OOnm. 

I. An electromagnetic radiation therapy system according to any preceding claim 
wherein the wavelength is at, or about, 1 072nm. 

k An electromagnetic radiation therapy system according to any preceding claim 
wherein the wavelength is at, or about, 1268nm. 

. An electromagnetic radiation therapy system according to any preceding claim 
wherein the half angle divergence of the electromagnetic radiation is in the range 
15° to 45°. 

. An electromagnetic radiation therapy system according to any preceding claim 
wherein the electromagnetic radiation is continuous or pulsed. 

An electromagnetic radiation therapy system according to any preceding claim 
wherein, in the instance of the electromagnetic radiation being continuous, the 
intensity is at least 50 uWatts/cm 2 for treatment of eyes and mucous membranes 
and up to 2 Watts/cm 2 . 

. An electromagnetic radiation therapy system according to any preceding claim 
wherein, in the instance of the electromagnetic radiation being continuous, the 
intensity is at least 500 Watts/cm 2 for treatment of skin and up to 2 Watts/cm 2 . 

22 
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9. An electromagnetic radiation therapy system according to any of Claims 1-6, 
wherein in the instance of the electromagnetic radiation being pulsed, the 
intensity is at least 50 j-iWatts/cm 2 peak power for treatment of eyes and mucous 
membranes and the average power is up to 2 Watts/cm 2 . 

10. An electromagnetic radiation therapy system according to any of Claims 1-6, 
wherein in the instance of the electromagnetic radiation being pulsed, the 
intensity is at least 500 |a Watts/cm 2 peak power for treatment of skin and the 
average power is up to 2 Watts/cm 2 . 

1 1. An electromagnetic radiation therapy system according to any of Claims 1-6 or 9 
or 1 0 wherein the average power of the pulsed electromagnetic radiation intensity 
is in the region of 50- lOO^i Watts/ cm 2 . 

12. An electromagnetic radiation therapy system according to any of Claims 1-7 or 9- 

1 1 wherein pulsed electromagnetic radiation is applied for periods of at least 10- 
15 /^seconds. 

13. An electromagnetic radiation therapy system according to any of Claims 1-7 or 9- 

12 wherein the pulsed electromagnetic radiation is applied at a 
frequency/repetition rate in the range 480-800 Hz. 

14. An electromagnetic radiation therapy system according to Claim 13 wherein the 
frequency/repetition rate is at, or about, 600 Hz. 

15. An electromagnetic radiation therapy system according to any of Claims 1-7 or 9- 
14 wherein the pulsed electromagnetic radiation is applied to the affected area for 
at least 30 seconds and up to 15 minutes. 

16. An electromagnetic radiation therapy system according to any preceding claim 
wherein the electromagnetic radiation therapy system also includes means for 
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* f ' ■■Mm^ 

reducing the amount of ambient radiation which impinges on the site of 
treatment. 

17. An electromagnetic radiation therapy system according to Claim 16 wherein the 
means for excluding ambient radiation excludes radiation below 400-500 nm. 

18. An electromagnetic radiation therapy system according to any preceding claim 
further including means for fixing the intensity of the radiation within a pre- 
determined range. 

19. An electromagnetic radiation therapy system according to any preceding claim 
wherein radiation output is monitored with a visible display indicating correct 
function of the device both for intensity and wavelength. 

20. An electromagnetic radiation therapy system according to any preceding claim 
further including further including means for controlling the duration of the 
application of the radiation. 

21. An electromagnetic radiation therapy system according to any preceding claim 
wherein the radiation producing means are solid state light emitting devices, 

22. An electromagnetic radiation therapy system according to Claim 21 wherein the 
solid state light emitting devices are solid state light emitting diodes or gas 
discharge devices or a laser diode device. 

23. An electromagnetic radiation therapy system according to either Claim 21 or 22 
wherein radiation from such devices is electrically operated or delivered to an 
applicator via a fibre-optic delivery system. 
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24. An electromagnetic radiation therapy system according to any of Claims 21-23 
wherein the radiation emitter includes a PN junction arranged to emit radiation 
with a wavelength centring at, or about, 1072nm or at, or about, 1268 nm, 

5 25. An electromagnetic radiation therapy system according to Claims 24 wherein a 
single light diode assembly include a plurality of orientated junctions. 

26. An electromagnetic radiation therapy system according to Claims 22 wherein the 
gas discharge device may include a mixture of gases which will give an output at 

10 the desired wavelength, for instance, 1072 nm or 1268 nm. 

27. Divergent electromagnetic radiation having a wavelength of between 980 and 
1 500 nm and an intensity of at least 5 0\i Watts/cm 2 and up to 2 Watts/cm 2 for use 
in treating an area of biological tissue of a living human or animal subject. 

15 

28. Divergent electromagnetic radiation according to Claim 27 for treating herpetic 
infections, bacterial and/or viral infections of the skin or upper respiratory tract, 
ophthalmic conditions such as "dry eye syndrome", caustic injuries, 
musculoskeletal conditions, inflammatory conditions such as rheumatoid arthritis 

20 and malignancies, reduction of scarring, promotion of wound healing, improving 

sports performance and providing acute and chronic pain relief. 

29. Divergent electromagnetic radiation according to Claim 27 for use in treating the 
immune system as a result of which a human or animal subject is able to combat 

25 infections, such as the herpes virus. 

30. A method of treating an area of biological tissue of a living human or animal 
subject comprising applying to said area divergent electromagnetic radiation 
having a wavelength of between 980 and 1500 nm at an intensity of at least 

30 50 (J. Watts/cm 2 and up to 2 Watts/cm 2 . 
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